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First Year Higher Secondary Improvement Examination 
Part'" III 

CHEMISTRY 
Maximum : 60 Scores 

'I'ime : 2 Hours 

Cool otitime: 15 Minutes 

· General Instructions to Candidates : 

e There is a 'Cool off time' of 15 minutes in addition to the writing time of 2 hrs. 

!It You ar~ neither allowed to write your answers nor to discuss anything with 
others during the 'cool off time'. 

iJ! Use the 'cool off time' to get familiar with questions and to plan your answers. 

• Read. the questions carefully before answering. 

il All' questions are compulsory and only internal choice is allowed. 

@ When you select a question, all the sub-questions must be answered from the 
same question itself. 

e Calculations, figures and graphs should be shown in the answer sheet itself. 

e Malayalam version of the questions is also provided. 

o Give equations wherever necessary. 

e Electronic dev;ces except nonprogrammable calculators are not allowed in the 
Examination Hall. 

m1 0<813 005'tmcil : 

e m1my1o3:1us rrDmwcorm1m nJJ,06)m 15 m1m18 'vfb~cf6 63on.d' 6)6)So' ~6115:)rn5lm1c&o'lJ,o. gQ'D 

cmmcwco-® a:DJOBJ60Bcf6c£16) §2COYIDffio nG)':?J,®Oa:mo, Lll8~0JffiJP:lOcn51 @'@lcrocw C'Jlm1ru::wo 

ffiS@O)O<llffiO nJOS1~. 

@ · ~((lY0)(060Bcf6 ntj)':?J,®J,Cffi®1m alJ,mJ tz.!JJOB,\60Bcf6 ®BDOnJJ,ffi<]do OJOrn5lcB6l6mo. 

8 O{J)~O t5..2JOB~60Bcf6cB6lJp ~(O'Yll)ffio nG)':?J,®6mo. 

fi 63 CDJ, CZ.QJ 0 B J m mJ CO 2?_ (liTO) (06) D.l':? J/6'>0 cfO 6)® CD 6)6Tlfl'lD S 6 (liTO) 6 .£b '-f16Tlfl'lDO co'n ~nJ tz .2J J B,) 6'6B §Jp 

((l'f()(]@ CZ..2JJC3dJ ffim.J(o1co'n m1crr) @6)(ffi 6)(0)(06)6Tlfl'lDSJ,C5cB6l6115®::J6'11). 

• c&., 6m cB6)u c&., ~§ eJ 6 c&., cJ6 , illll (Q) 60Y:l cJ6 ' l (j):) n.OJ, c::fu cJ6 , C1{j) rrn1 OJ ~ (OYll) (1) Cl nJ c;t:l ol (~ (()(15) 6) rrn 

~61Ys o rn5l m1 cB6l6mo. 

e @'@OJ uo~m~ cru.o eJ em) crumru Jvfb,\60Bc.i0 6)vfbJS6cB6l6ffio. 

8 Qi.QJ 0 G .)6'6B cJ6 D.l e.J CWO§ (l)(0)1 e.l6 o mco'n .£b 1 rn51§6 6'1'@'. 

e cg l o_1 o l (j) ::; D.lJ, .£b cJ6 6) ..2..l ~om o .£b o (OYll) .£b o co1l cB6l 6 <ll eJ 8 o 6 c::fu c,'D 63 ':916) em cw 2,~ 63 ffi 6 
gQe.Jcfu<ZlSJ6m1d ~nJc::fum6mOJJ,o nJffiJcfu'.l:jOnDoglco'n ~o_~cgcwocr.flcB6l60JOcm <".J'-ls1~. 
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1. Hydrogen combines with oxygen to 

form two different compounds, 

namely, water (H
2
0) and hydrogen 

peroxide (H20
2
). 

a) Which law is obeyed by this 

combination? 

b) State the law. 

c) How many significant figures 

are present in the following? 

i) 0.0025 

ii) 285 

2. a) Write the subshellwise 

electronic configurations of the 

following elements : 

i) Cu (Z= 29) 

ii) Cr (Z = 24) 

Give reason for the extra 

stability of these atoms. 

b) Canal rays were discovered by 

discharge tube experiments 

conducted in a modified cathode 

(1) 

(2) 

(1) 

(2) 

ray tube. Give any two 

characteristics of canal rays, (1) 

c) A microscope with suitable 

photons is employed to locate 

an electron in an atom within a 

distance of 0.4A. What is the 

uncertainty involved in the 

measurement of its velocity? (2) 
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1. 6l6lo.DlM~cro eocfu'cru1~m6momfl cfbJS1tg4:J&m-J 

ro6fr5J, OJ,)®,){ru® <TDoCQ!J,cfu®6N3c.ib CGW®OCQ!aD 

~eJ(')JJ,o(H2 0) 6l6lo.DlM~cfO 

6lnJ(g00cfu6l6l<TDMJ,o (H2 0 2) ~6fr56cfb6\ffi,J,. 

a) n@®" m1W£llQl06m" §J2'D cfb~S1tg-?zjffie.n06 

row m 6 cruro1c006l<J:l SJ, rm®? 

c) ®06l':!' 6lcfbOS,J,®ID1ro1cBti)J,rmOJmf106 rl{Dl® 

'cru1un1o.D1cOO~ cl.01(f)OJ,cfbc.ib' ~~. 

i) 0.0025 

ii) 285 

2. a) ®06l':!' 6lcfbOSJ,amll1ro1cOOJ,\ffi0J CW,J,6lS 

cru6Y1J' 6lctl:J 06 roJ,nJ ®ID1 eJ~ §J2 eJcfu' (g lS06li6 

o.Jlmpcruo n(f)':!'J,®J,cfb. 

i) Cu (Z = 29) 

ii) Cr (Z = 24) 

§J2'D ffi'@86N3 §66lS mrow1 cfb mw1 ro®cOO ~ 

cfbOroGmo n(f)':!'J,®,J,cfb. 

b) 63(t),J, ffi'@W,J,ffiicfbro1..q,J, cfb:)(glDQM" <gO 

s~6D..l106 ms®ID1w M1cn.).!2Jo&~ s~mJ 

nJ roicfb5:l Gm6N3§6 6lS n.0 eJ QlOWOGrr) cfbmo06 

ro(J1)"£ll1cfbc.ib cfb6frSJ,nJ1s1..q,J, ®". cfbmo06 

ro(J1)"Ql1cfb~J,6lS n@6l®ffi:,1eJ,J,o ro6n5" 

816 

(1) 

(2) 

(1) 

(2) 

lnJ(g®,)cfb®cfbc.ib Clffi':!'J,®,\cfb. ( 1) 

c) ero,1 ffi'@RCIT®16leJ 0.4A BJro®ID1eJ~ ero2, 

@eJcfb"<glSOGm16l~ millOmo m1illt@ 

CllficOOO em cfb <91 OJ~ (go.J) Q(g§0Gm16lm 63ffi,J, 

6l 6l Ql (g l cfb 0 m5' (g cOOO<;t:[l 06 ~ nJ <Z CQ! 0 (!)1-?zj,J,. 

CGW®16l~ l nJ (g OJ (f)o cfbGmcOOOcOO ,\<gm.J 0 cJb 

am>®1eJ~ mwm1®Jl®®Jo n(f)l®WOmfi­

ro1cOO,Io. (2) 
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3. a) Tr.ansi tion elements were 3. a) rowruroarrmm<;tJ§1ce:,mJ\am 3-oo lW Jc;dl m,1,o 

placed in between group 3 and 12-oo lWJ<;tJlffi.!,o §2Smfl1?JOW <molc9:>Q)6111 

group 12 of the periodic table. Q) ~ 1?.1 dh 6m3 cib ffiill1®16)!1J ~6(li)Cll)u. 

Give any two characteristics of 
<mo ldhQ)6111 Q)~1?.1 cfu6m3~6lS ntJ36l®a:b 11?.1.!,o 

transition elements. (2) 
<Zl6rl5" <moJl ~(IO~Cll)cfucJb n(]) '96®6dh. (2) 

b) Does the ionization enthalpy 
.·b) rom6lm>06l6l6111~<m~® %)®LJJocd3nJl 63<Zl6 

lWJ<;tj11?.1J6lS dhS<1Tl6 ~nJOdh6~ffiJOcfb 
decrease along a group? Give 

cfbJ,OCU>J,cm6~6rYSO? cfuO<Zl61116lQ)'96®J,dh. (2) 
reason. (2) 

4. a) Molecular orbitals are formed 4. a) ~Q)0~1dh~61?.10& 63o&GW1 R1?.1J,cfucib 

by the linear combination of ~6rYSOcfuJ,<m® tnW~ROQ)1dh 630roml181?.16 

atomic orbitals (LCAO). Give the 
cih~6ls e1lm1w& <mo~m>o~mo Q)J1?.1Q)06ffi 

salient features of the molecular 
(LCAO). ~Q)o~1ce:,~e.~o& 63offim11Rcd3 

®1m>o1m>J,6lS ffi) ru1 ~ (/() ~ (lj) ce, cib 
orbital theory. (3) 

n(])6lom~oo. (3) 

b) Explain sp3d hybridization with b) rom m 6 ~ m> o $6J Q) om> . 63@2, ~ C3 0 ().\) (1) 6111 

a suitable example. . (2) arrm16lo[s <m n.o ow ~ arrm o 6l s sp3d 

6)6)QO l6l'l16l6)(U) ~ffi)~ ® oJ\(f{)C3Q)0c£16)6cfu. (2) 
OR 

({ffl)6l~ab1m'b 

a) The shapes of the molecules is a) ®C'l!IOl®dh~6l~ tnWcfuJCll)1 m1&GJ;lrlmfltOOJ,-

based on the VSEPR theory. (ll)@u VSEPR <m1 BD o om 6l arrm 

Give the salient features of this rom s1 ffil.O 0 m Q) 0 tOO 1 CQ) 0 6111u. §2'"0 

theory. (3) <m1 BD o om arrm16l ~ ffi) oJ1 ~ (/() ~ (lj) ce, cib 

%)6l@~Oo? (3) 
b) Draw the potential energy curve 

for the formation of a hydrogen 
b) 6)@ n0 l cw ~em row R arrm16l o[s §2~& 

molecule on the basis of the 
m~~ 1w& romce:, 1?.1 arrm16lo[s cnms1ffil.Oom 

arrm1am 6l6lnDlCW~® ® C'Ql o LCID m> 6 6l S 

internuclear distance of the 
@ J nJl dh@ 6111 ®m16l~ 6)CL10§®~Jcd3 

hydrogen atoms. (2) ~ra&~ ce:,&ru ruroW'c£16)Jdh. (2) 

KR-25 3 Turn Over. 



5. 

c) 

b) 

KR-25 

Name the gas law shown by the 

above graph. 

State the gas law. 

35°C and 700 m.m of Hg 

pressure, a gas occupies a 500 ml 

volume. What will be its 

pressure when the temperature 

is 15°C and the volume ofthe gas 

is 450 ml? 

gives a criteria for 

spontaneity of reactions at a 

constant pressure and 

temperature. Hqw is ilG helpful 

in predicting the spontaneity of 

the reaction? 

explain Hess's law of 

constant' heat summation. 

(1) 

(1) 

(2) 

(2) 

(2) 

5. 

6. 
I 

4 

m'lCPJffio 

c) 35°C eJ2,o 700 mm 6lmro<B£),Jp1 

millgam5)1eJJ,o 63ffi2, <LJ:)ailcO:;o 

~citl6lc£ro!Cl~2,CTD ruJonJano 500 ml 

al'@srrl. ~':l OJO®cO:;COiiil16;r~ @Ofum'l eJ 

15°C-~o 0.JJ::>n.J(olo 450 ml 

a) mill1ro millg(ITl15)ieJt~o ~'Dn~rmoo11eJ2,o 

roorroLo.JOJ('O(llYO)mmBg;6;s 'rro6lnJ:::JQ:Grrs-

momB6\TWC!lOCQ.J1 f..G ~<'.J<ll<WOU:~c&6),J,CTD6. 

n{j) 6013 6l m CllJ:) smu (() 0 lTD l ru (lJ i'IJ (l)l'ij) m 

60!3~ 6ls 'm3'6!o.J ocg 6i!Sm1 R1 ' L o.J <U2J1 c&6) 6 
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(1) 

(1) 

(2) 

rrn®1m ilG LnJ<llCllJomm6lQdS2,rrn®? (2) 

b) 6lnDCP,J16lcVl (Hess's) Q:,mom'llrrouRct?l" 

nni 8 rroQ: QIDnS:J <iO ml w :M L nJ m3' ®oci!L?J 

oJ1CJOB"'.mro1cB6!,J,c!n. (2) 



7. Le-Chatelier's principle makes a 

qualitative prediction about the 

change lll conditions on 

equilibrium. 

a) State Le-Chacelier's principle. 

\'/hat is th;;; effect of pressure on 

and HSO~ 

can ;~ct both as Bronsted acids 

ar:.d bases~ the 

C'Ctrespor~di:1g conjugate acid 

conjugat.e base of the above 

8. a) Using stock notation, represent 

the following compounds 

b) i) Define the electronic 

KR-25 

concept of oxidation and 

Teduction. 

ii) Fir1d out the oxidizer and 

reducer in the following 

on the basis of the 

electronic concept. 

(1) 

(2) 

(2) 

(1) 

(1) 

(1) 

5 

7. COO(Il) ffilo®.?,e.Jm®m1m" ru~®1CQJOmo 

rurn.?,®mt,rm Cl.llbrucru.ocfb6l~<J:JR1 cfbJ::>~1~RRiru" 

~mfl LnJ®1oJOB1cOOJ,cm®1m (geJ-nS:lORe.HCQJro 

®®Jo ~<LI~CQJOW1cOOt,mJJ,. 

roocrucruo®.?,eJ m Lo.JOJffiaffil)ffiC6'®1 ai6 

mffi(3®m16l<B cruJ::>u..ilm6lmcm? 

c) HCO; , HSO~ n(j)rmi rr&Jln~l'kru1m 

(g l6l1J o 611'0 (11)" 8 ru.r ~ cru1 0J) 6 cfb ~ o CQJ 6 o 

6lcru mYcru .?,cfb~oCQJ 2P L o.Jru ro(QJ'l))l c003ru ocro 

cfb<flCQJ.?,o. al6cfb§1aftl 6lcfbOS.J,C6'®1ro1cOO.;rro 

ffi)v nJl n31i ffi) 6 cfb §6 6) S ~ cfb:) 611'0 ~6 ~ (0 8" 

ro'@ffil1Mc?,o ~cfb::J~~.!,~{/)8" ~6l1Jffi).!,O 
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(1) 

(2) 

n(j)Y'.!,®2,cfb. (2) 

8. a) m.J"~RocOO' 6lffiOCl§nS:l® ~o.J~m>ow1.·;,\" 

®06lY'6ld3<>'J:JSJ®m1 ro1cOOJ.rm ffi.lom> J,cB® 

615B6l§ l<LI®1m1u3l..mro1cOO,J,cfb. 

i) HAuCl
4 

ii) 1Hn0
2 

b) i) gQe.Jcfb"~Lso611'0 ffi.la:b~mrurm16lcB 

Cl.llbS1ffiillom®m1ai6 63oca,"m)!ce,rosm 

. 6)cfbCJS.?,C6'®1ro1c&6)6cm roo<ru Lo.Jruro­

("6'® m C6'®16l eJ 63 o c&" m.JI ce, CJ ro1 w 6 o 

m1<1lroo~ce,oro1CQJ.?,o cfb6n5J,c-0lS1cOO,;ce,. 

(1) 

(1) 

Turn Over 
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9. a) Give one reaction supporting 9. a) ~ eJ (n"(lj)16l rifl @@ o ~ n.0 o 6l 3 o1 ~ ® J t'5 o ru 

the amphoteric nature of water. (2) 6) cnYlj) ffi) 0 w J ce, (t) 1 ceti\5 em nffi 6) ®::a, 1 elJ, 0 

63ffiJ, roO®LnJOJ/D(n"(lj)mo o.B)'92,®2,cfu. (2) 

b) Write the names of any two 
b) nffi6l®ffi:>1eJ2,o ro6Tl'§ g:QeJci£~LSOsriO o1.gJ 

electron-rich hydrides. (1) 6l6lo.D6l6ll<WM2,cEb§66lS ~n.J6lffi<£'2,®2,&lo. (1) 

c) Complete the following reaction c) ®06l<£'6l<B6l0SJ,(n"(lj)1ffi1<B6l2,(ffi <nO®LnJOJiD 

H~ating 
(n"(lj)ffio nJJ&cnYlj)ice,ro1<B6l2,cfu. 

Ca(HC03)
2 Ca ( HC03 )2 . .!2.lJSO<B6lam 

....... +H20+ ........ (1) 
.. ..... +H20+ ........ (1) 

10. a) The reactivity of alkali metals 10. a) @@) am <B6l e11 Ql e1 o o.D 6lffi §6 6) s OJC>Wc!,ru1 

towards air is different for el.!,§§ roo® LnJ ru /D(n"(lj)mo OJ,j@,jffi)u@ 

different metals. How do alkali Ql eJOnD6lffi em cOO" ru,J®,J ml' ®. r8l ®1 mfl e1 o6ID. 

metals react with air? (2) o.B)6lffi6lffi WC>6ID @@) af3<B6leJl <Jl eJCJCLO 6lffi 00 

OJOW.!,OJ.!,illClmfl LnJOJro~1<B6l.!,(ffi@. (2) 

b) Match the following : (2) 
b) Ul.!2.lffi2,onJs1 <Jl.o.Jm<B6l6.m: (2) 

A B ~ i) Sodium hydroxide p) Dead burnt plaster I 

Qlffi)O<W1Wo 6l6lo.DQll MOci£6l6lffi)ruJ 6l<Wru5 {g6lli6JiOtJ gdOml'Affi 

ii) Anhydrous calcium sulphate q) Slaked lime 

mmcm6l6lo.DLMITl) .moaf3®,)o ®00Uln.08u m.lc:eJ <B@ruJ 6l6l eJo 

iii) Calcium hydroxide r) Quick lime 

.moam®jo 6l6lnDQll MOci£6l6l®ru5 .mjlcOO" 6l6l eJo 

iv) Sodium bicarbonate s) Caustic soda 

Ql rmocw1 wo 6l6l6lli .moiD6lli Ql6ffiA cfu0ml81ci£ Qlffi)O<W 

t) Baking soda 

Ql6lli <B6l161ffi Clffi)O(U) 

KR-25 6 
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11. Give reasons for the following : 11. ® o 6l':P 6lcOO OSJ(?5)1)1 ro1 cOOJ,ffii rum/ cOO.!,~ 

ceooro6m66B em O{J) ':!' 6cm 6ceo . 

a) C0
2 

is a gas ,,·hereas Si0
2 

is a a) ceo 0 (0 6YlJ mn 6) 6) (U) 63 0 ceo" 6) 6) cru (U)u 63 (t) 6 

solid. (1) OJO®ceoru,so cru1 ell cOO mn 6) 6) (U) 63 0 ceo"-

6)6)0l)c:u) 63((),), 6lJ(t)OJ.!,al06m". (1) 
b) ccz4 cannot be hydrolyzed but 

b) CCl
4 

· 6lm 6l6lnD~LM0§1cru1m) msenm:xfl> 

SiCl
4 

can be hydrolysed. (1) ceo':P1w,J,ceomfl~. O{J)ffiiOafO Si Cl4 @m 

6) 6) nD ~ l (U) 0 §1 cru1 ffi)u ms (?5)1) o cfO 
c) Borax bead test can be used to 

ceo <91 w 6 ffiiJ. (1) 
identify metaborates in the c) 6)6YlJOOOceo"cru" 6l1JiM" 6)scru"t=T 

laboratory .. (1) 6) t1l fjO 6) 6Yl.JO~ Ofj.!,ce; 6l§ cm1 ro1..q,~, o1 w 6 
cmcm1m" eJ ~6Yl.J 00§01CU>1 ai3 

d) Graphite is used as a lubricant ~o.J~(Q)0(1)1c00J,ffii,J,. (1) 
in machines. (1) d) l(l)06)6)n.0R 6)!1loS:l'lmJceo§1af3 e.!JlmflcOO~ 

@'@mil ~o.J~(Q)0(1)1cOOJ,ffii6. (1) 

12. a) Give the IUPAC names of the 12. a) ®06l':P 6lceoOSJ,(?5)1)1ro1cOOJ,ffii cruoCU>.!,ceo"cm 

following compounds. (2) 66B§66lS IUPAC mom66B6l§':PJ,®,J,ceo. (2) 

D ~-~-rn-~-~-~-~-~ 
I I 
OH 

ii) CH3 - CH2 - CH = CH- CH2 - COOH 

b) Ho'N many 1 a 1 and 1 :rr 1 bonds are 

present m the following 

compound? 

c) Write the name of the test used 

(1) 

to detect nitrogen, sulphur, 

halogens and phosphorous 

present in an organic compound. ( 1) 

d) Explain any onE) method for the 

estimation of nitrogen present 

b) ®06l':P 6lceoOSJ,(?5)1)1ro1cOOJ,ffii cruo<ID,J,cfu® 

{?5)1)1 ai3 O{J) l (ID I (} I ~6YlJOffiS,J,0 O{J) l@ I Jr I 

~6Yl.J06n5,J,o ~~-

CH2 = C = CHCH3 

c) 63ro,J, 630rowom1ceo" cruoCU>,J,c9o"®(?5)1)16leJ 

6)6)ffilS~cfO, mJUOnDro, nD06leJO~mJ,ceociO, 

~nnoffi>nnomr Cl{J)ffii10J6lCU> ®1<i>l~o1w.s 

cmcm1m6§§ 6)Sm)f116lcfl ~o.J6lro':P,J,®J,ceo. 

d) 63ro,J, 63orowom1ce:," ®ow,sdb"®(?5)1)16le.J 

6)6)ffilS~6)CVJ ffim§OJ" ceoffiS,J,o.J1S1tOO,J, 

cmcm1m6§§ G{j36l<IDffi>1eJJ,o 63(()6 mororao 

(1) 

(1) 

in an organic co{npound. (2) 
o.JlcroBlceoro1cOO,J,ceo. ( 2) 

KR-25 7 Turn Over 



18. a) Draw the Cis- and trans­

isomers of the . following 

compound: 

C2 H 5CCH
3 

= CCHp2 H 5 • (2) 

b) Complete 

reactions. 

the following 

i) 
3
CH = CH Red hot iron tube 

873K 

c) Draw the sawhorse projectibns 

for eclipsed and staggered forms 

(1) 

of a ethane molecule. (2) 

OR 

a) How 1s alkane prepared by 

Kolbe's electl~olytic method? 

b) Belect the activating groups 

from the following : 

ii) :....so
3
H 

iv) -COOH 

c) What is ozonolysis? Write the 

names of the products obtained 

\rv'hen propene undergoes 

ozonolysis. 

14. a) Carbon monoxide is one of the 

most serious air pollutants. 

How does it · pollute the 

(2) 

(1) 

(2) 

atmosphere? (2) 

b) Give any two applications of 

green chemistry in day-to-day 

life. (I) 

KR-25 8 

13. a) ®06l':P 

(fD ow z,ceo" ® ar®16l~ em1 em 6 o l so cro em Jp 

6lnffia;emo6ll1lo .;ceo em OJ mml' c002,c&. 
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C2H 5CCH3 = CCH3C2 H 5 (2) 

b) ®06l':P 6)cfu0S6®Q)1rll1c006rm !llOemLnJOJro-

<ml)ffi66B6l~ nJJ&®Olicfurll1cOOJ,cfu. (1) 

i) . .2.l6§6 nJ<J'6(1)® g:gro.;mJ S,IJ6Yll' 
3CH=CH ~--·· 

873K 

ii) CaC2 + 2H20 ~ Ca(OH)
2 

+ ......... . 

c) g;Q'D6lLOw"cm 

am r:B," e.n nJ" emv Ql)v 

em" tP a; <& & QJ)" 

(Q) (l1J 0 l (Q) CQ) 6 6l s 

ffiJnJar®16l~COJ2,o 

<llJnJmD>16lC~CQ!2,o 

C1 em o a; no o 10 em" 6l L nJ om ce:," n'lJ m 6 ceo em 

OJ (0 ml' cOO ,J,cfu. 

CGm6l~a»1am 

a) a; ce:, o em 6nJi6l ~ 6l 6l OJ G J6 ® oJl a; gg nSJ sm 

roi®10J<91 ClliQ)ai06lcOOW"cm m1t'?Ja:m1ceu;rm® 

nffi60136lm. 

b) ®06l':P 6lcfuOSJ,(oYOl1<o1c002,ffi)OJCQ!1aiTJ 

m1 rm 2, o ClliQ) ce:," s1 <l: OJ f!l66B" l CD J <.:i:r 

(2) 

(2) 

. ®1Cll6i6®ll)S2,6lal®':P2,®6rf3>. (1) 

i) -NI-l2 

iii) -CH3 

ii) -S03H 

iv) -COOH 

c) 630<li emoa; smo~1 <T1J1em" nmrmo6l eJ CYOl"? 

6l LnJ oc;:Jl em 63:::><li emoGsmo@i crJI em1m" 
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